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1 5 13 2 1 



7Mr;l/<, 

nfcB^JS l Ettov w >> n ij -f-t>V 0 

ST*fe a r$8 4 e*«d^ * d * 7-tr ;k 
LB** 7] ftJI?gtt««©*lc» , r*JS»K* t , 2 

[R$iX8] 4ffl?Stt««0*fc» > r*»IWS*«, 2 
O'CT'^Sg/l 0 0ml«±T**»««l|3*OV-f 
^d*^;!/. 20 

?* § m$.m i is®© ^ * n tj zf*>w 

TfcSll^l IH«©^*njt77*>fe;I/. 
MS* i l ] ^^«**H^$fc«i'ttHMrt? 

* * i fBK©v JtmtrfiziW 

C»#* 1 2 ] £affitt»R*M7> FSHfc^lfrC* 

* M$* 6 E«<0 * o * 

CW^a 1 3 ] FJRft^W L H - R Hftsffl* 

WtS^Ss LH-RH«tnflMt GPI Ib/I I la 30 
JfflfifeK* GPI Ib/I I IaJSfitffffltBIfltOiStt* 

>fm H*WX ^n7^X giJWSK 
W**;i^e v(ACTH), * => J im h M**;i^t y 

(Pyr)Glu-R'-Trp-Ser-R 2 - 
[Sf, RUiHis, Tyr, Trpgfctip-N J-h - Phe, 
R 2 «Tyr$*:ti:Phe, R 3 «G ly£fcfctDIJ©7 = 
J$g, R'tiLeiu I leSfctiNle, feJ:tfR s «Gly- 
NH-R 6 $fttiNH-R 6 (5£*, R 6 tiHg feting 

*fe«ft*ft^**fctt*OttT**BI*ai 3IBK© 

[R*W153 R'tfHis, R 2 #Tyr, R 3 #D-Le 
u> R'tfLeu, fe<kaR 5 ^NHCH2-CH3T^SI9 
#Sl 4lBK©^'i'^D*^ , -t;l/ e 

[fB*«16] LH-RH£la$ft#N-(2 S-r 
r--5/vf Fn7D';;l/)Gly-3-(2-t7f-;l/)-D 
-7?-)l- (4_^DD)-D-Phe-3-(3-bfU 

- D - A la- L - S er- N f-A/- L - Tyr- 
(N-e--3^;U)-D-Lys-L-Leu-(N-e so 



(msh), ¥tt»*;^evttffl*;i^Ey(TRH), *© 
ttfcb ¥ttMM»:avI/*y(TSH), 
t(*M*;«V(LH) s »BSM**fl' j ey(F S H), 
(PTH) t>L<tt*©l!SMfc fch 

fflPTHON5ta» (i-»34ffi (o^-fi-vyy^f^y 

gt^{* x y;l/*rfx -tr^U^X /*y* 

CG), xy^r'JX iy^77'Jyi«», xy 

y^-D-f+y, 27r-yy, "•Mfctf-i'xf-x 
t^AUy, MI®ttH?(THF), ito*S9BSH? 
(FTS), FTS^gf*, VJ^i/V, ^5'^7r 
**-X, WWBEB^TNF^ 3P--UHSH? 

(csf), tfyx r^ry^^y, *A-<~yy. - 
a7Dfy->X ■trA'l^r'y, 777^*-^, 7a+ 
i—e, 77,^7*1— tf, *D*Wy, -9-7x^y 
XP, tMgjft&B?, ifiMHB^ «H*yv>-2», 

#y=^yyB\ m/x^y, t*75->^x ;v>h7 

■>x ^y/^^fj^7^K. mmmmm^v^ 

-ff-Y (G I P) s ^V777^7--l'yf^X7^t 
;!/ • ^V^Zf^- H (VIP), 7b- h U«y h -7-T 5 
-C7K • ^d-x • 7r^^- (PDGF) , fiRft*;l/ 
^y^SSBf (grf) , jp-y -*^/7rs?i*x-f 

(BMP) , ±^figftH? (EG 
F) , ivxntofx *ft«xyK-fe'jyft*xijK 

cmswi 4] LH-RHffffl*wr«««*v s 

(I) : 

R 3 -R 4 -Arg-Pro-R 5 (I) 

V7 > Pfcf^)-L-Lys-L-Pro-D-Ala-NH 
aTafeSfl^iSl 3lEK©T^^D*7-b;I/„ 

CK*« 17] GPI Ib/I I I attfiHMIflVWT' 
'J ytfcli A rg- G ly- AspEfllfcWf i^T** KT* 
%W#«1 3fBK©v^^n*7-b;P e 

[B*918] Arg-Gly-AspE?IJ*W•r5^7 , ^ 
F ^ A rg- G ly- A sp- S er, ( A rg- G ly- A sp- S 
er) Thy^r—, Gly-Arg-Gly-Asp-Ser-Pro 
%.tclti/>7X2-S , S-[Ac-Cys(N« -*=f-)V)kr% 
-Gly-D-Asn-^XS/^Syj-NHzTfeSB** 
1 7f2ffi©V'i'^n*7-t;l/ 0 

M#« 19] GPI Ib/I I I aMMftffl tisi«© 
iStt^Wt 5 fb*«W( S ) - 4 - [ ( 4 - 7 5 *JJ*\V*J 

-^vtf^^^y-i -b», 4- (4-75-yv< 



(3) 
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y*M)l?V - 2 If ^5 ->*>'- 1.3- 

2 ffiS? • 2 - S - (n- 71-fr7JW=.Wr 5 

y)-3-[4-(N-b?^U 4 —<;!/) y^/i/** 
i/7x-)\s]--?a\itym-HCls L-Tyr- N-(y 

- o- [4-(4-tf^y v?x;i/) 
M^zS/vf Kd^p^ F, x^;l/[4-[[4-(7~ 
S<{5.S*?)\')73L-)\<]7~.S]-l ,4-i7**f7 
^;l/]7 = /-4-^>9 L /X-h > [ 1 -[N-(p-7 
5 VJ 7x-;l/) - L - Tyr ] - 4 - tf^ 'J 
Si, $fctt-9-^^y-y^[D-2-7S/7^'J;l/-N io 
-2-^^;l/-L-Arg-Gly-L-Asp-3-7=y 

1 3te«©v-i'^D*y-tr;K 

cw#«2 o] g p 1 1 b/ 1 1 1 a%ifimmm<D 

i£tt**rf * ft-^A^ ( S ) - 4 - [ ( 4 -7 5 V 
<i)V) try - 3 -y h*->-2r;l>#x;i/y 2 

CH*S 2 1] lyFt'J vSSiftK^S/ » D - [ D 
-tt-7X^;W-3-[ (4-7x-;btf^v> ? y 20 
-' 1 T ;W - L-7^;l/- U- cF^T" '* 

X/Wf-;l/-D-2- (2-^x~;l/> ^iJi/;l/-L- 
n-f ~>;u- D-Mjyhy^/i/j-yHJ^ 2*ffiT;J& 3 
B#9l 3fB«©v^D#y-b;l/ 0 

[B#92 2] £«igte«Mlff(S)-4-(4-y7 
x ->V ^ ;l/7 5 /) 7 -tr^/I/- 3 - [ 3 - ( 4 - V 
7-i/V^>y-<;l/7 5y)]y > ntf;b-2-^-+ytf^ 

?yy- 1 -mmmmMT&zm&mi Eio^^n 

*y*/U, 

[11*92 3] £JIffi1i1$3«tf(S)-4-(4-7S 30 
i/V^yy , -<;l/75 y ) 7-tr^;i/- 3 - [ 3 - ( 4 -7 5 

svov^ow 5/ >ya tr^] - 2 -*^y 

y- 1 lg$£i IBSSov^-ya^y 0 

[ft#92 4] Sl^?fi^j*^f*rt^8?ttli5^?« 
£ftT&3l»*9 1 !E«©^-< * n *y-fc;I/. 

2 5 ] £f*rt##ttii;#?fi^&tf # u xx 
f;l/gT$5i*«2 4|E^©x^('^n*y > -b;l/ 0 

CK*W2 6] i)?ijx^f;WIl • yy 3-;H8 
«a-&ftrP**W*fll2 SfSBLWf tmfi-flitw 40 

[ft #9 2 7 ] ?Lg!/y 'J 3-;I/gS©*;bJ±# 1 0 0 
/0-2 5/7 5T?&Sft#92 6!B«©v^a*>y 
■fc;i/. 

2 8 ] HJg/y y a-zHlo^Wt^ l 0 0 
/0-5 0/5 OT&&IS5RJI2 7fBK©V^D#y 

[M$g 29] ?l& • y y 3 -;i/K«a-&%Koan¥ 

i^»?S*^ 5000-^30000 B#9 2 6 
IBSSCv^DAy-b;!/,, 

[IS#93 0] Sl»'^y3-;H^a**OfiB¥ so 



JS^fltf&S 0 0 0-3Q2 0 0 0 0T&I>I8:£92 9 

[ffi#93 1 ] #yx*r>mWfc KD+S/BK • y 
y3-;l/^«B-&^Tfe«R^2 5IBSSOv^^d* 

[W#93 2] t Fn+SdBH/yy 3-;l/&©*;l/ 
tttfl 0 0/0-2 5/7 5T?&%m$m lE«©7 

[!»#93 3] t FD*54Blfc/yy 3-./1/SM)*;!/ 
i±AM 0 0/0-5 0/5 0TifcaiSjR93 2ffi«©x' 
-<*D;*7yt:;l/ 0 

[»*«3 4 ] t Fo*s/Wi • y y 3-;bsi«a-& 
^©as^J^^atf $ 5ooo~^25ooo^? 

W#93 lfB«©v^n£yt;k, 

[ 3 5 ] ?im • y y 3 -;i/gf«s^ioafiT 

^?SA^5 0 0 0-15 2000 0T*&£lS#93 4 

fB^©v-r^D*y > -t;i/ 0 

cb*« 3 6 ] tni»fiftuHHra-?*«M*a 1 ie 

»©W»D*yfe;l>. 

CH#« 3 7 ] ifii^^ffl T*& Si*)Sl f Si£<D-7 

Tya^ywi/o — • ~ • - 
m*m 3 s ] m&m^sms&mzixtovn 

#Ts/o/wfBL{fc»*-=><9, **^fc^-rct 
tc <k y ft 6 n s v ^ d * y-t >w 
m&m 3 9 ] ^^m^i<D^mmmmm^(o^.m 

SttflBSOBKffttO .01-1570% (w/w) 
«»M*«3 SlBKOv^^a^y-b/l/o 
DRftH 4 o ] *jfrW&*OllWMMmmiiX 

CW5R«4l] «Stt»S««ttStt7 5y«TjB«B 
S<W 4 0 f BK© W ^ d * y-b ;b e 
[|»^94 2] ttWt»K^L-r;l/*-yT*«ll 
4 0 IB«©^^ * a * y-fe ;l/ 0 

[w*^4 3] mmmm.ftK-tTMbZz.y-v 

fe5B*W4 0fB«©v-r^a*y-b;I/ o 

[w*a 4 4 ] iU^?a^s©*«}g^!S}«+©igs 

14%lK©i8S*^0 . 1 ~m 3 % (w/w) TifeSB* 

940 iBK©v-r ^ a a yt;i/ 0 

[B*«4 5] *«««*6tei5BaBEHSBIiiJ*«lrr* 
K*«3 8fBig©V'i'i'D*y-b;l/ 0 

cb*« 4 6 ] aaBEimjtftt&?&«ii£]x 4 5 

fBK©v-<^u*y-b;l/ 0 

[B*«4 7] ffi^^igfty- h y>At?fes»*JB4 
6iBiS© T ? , 'i'^D*y-b;l' 0 

[19*94 8] *A£!*8tt^&ttMft£ffi4H E fi 
*Ts/o/wSILffc«S«:o<y, *4>«iEWci: 



(4) 
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[000 1] 
[00 0 2] 

[^*ogffi] mm 5 7- 1 i85i 2fc£«arnfc 

■feJWWStf, c©^i*T-li. ( 1 )*ttttMfefi4ttcffi 
s^-y — til/'*"?' 7r-vi/a^f-cA;i/'^ 

-l'X>X( J ounal of Pharmaceutical Science), 
1 98 6^ 7 5#, 7 5 0~7 5 5HfC«\ 
^>©?»ffl{taSH»*(inicronized dry powder) 'J 

(di-5 * f- F) ig^tc^^-r « s / o / wsafb*k:«k 

[00 0 3] 

M«U 5 fc* SUM] *»ttSitt©Blt) c# 
[00 0 4] 

[|gg£8?**-f& fci&©#g] *fgW#5ti±fER§I£ 
tt^K t t £-&A/C£ « "? W * D * 

[0005] fat.^, 4r£^81££ji& 

ttttR £ £#A,T& £ T-f <? p * 7*-fe A- 

fcOTfcS. Sfc, *5?B^ti, 

fc£IW**«fc:»ft«*T s /o /wS9Ut**o< 
t), *+^fctt*cfclc«}:9»&ft*^*D;&7*-fe 

ISt**filt»l«*Ts/o/wfflHb«4o< *h 

[0 0 0 6] *^WtftCfel/>T75/K, ^T^F, & 

(Pyr)Glu-R'-Trp-Ser- 
[**, R'ttHis, Tyr, TrpSfcttp-N Ha - Phe, 
R 2 ttTyr£;fcl4Phe, R^liG ry£fc«:DS£>75/S! 
R 4 »Leik IleSfcttNle, R 5 liG ly— NH — 



*y$\s— f-V — (I UPAC- 1 UB Commission 
on Biochemical Nomenclature) fC<fc £»B§^F&5t/ Hi 

7\ x/#7^;b©*m£Sc#T5o *9»fflS4'* s/ 
o/w^?Lfbfeli:«, m/m/im OkfiSfMSD 
10 &{fcfo*jici**S. sflttHfi«Rttf ?B&?*5 

[0 0 0 7] *3tWTfflt^5lRftl!<feaJSHt«fl«*j8 
ttTifcS. BffllJgttttSA^jgttTifeSta:, *l 0 
OBlfcWf* j«j»fi*« 2 0 ICTHftfcte 1 g«±, ff * 
b<tt»3gW±, *6fc»*L<»±»5geU:T»**c 

20 T£3 0 K£9Stt«Ht^(JBI8tt?««2:U« *i 0 

■- OmTK^^«jg»ffj5r2-O^W5gm'r»*b'<ri ' 
[0 0 0 8] KfRAS!^«tt£9SS1£«Ktt. C*i5>© 

tiiX (j(ii/JvR)l«Wli»Jffl) , fiMAk S«£ 

5nS. *^T't>^?S^2 0 0~2 0 0 00(DtO^ 

-to ^nSt<DtCfffflT'S5o 

[0009] K^^f - FXfcfittfc LTI4, fif!J^{f«{* 
( L H - R H)ffffl*WT«« 

SI»(*(LH-RH7-7-n^)TfeoT, fflRtfS(I) 
[ft 2] 

2 -R 3 -R 4 -Arg-Pro-R 5 (I) 

R 6 £ tilt N H - R 6 (a* R 6 tt H * fcti*a£*ft UT 

so 5ffc^*fc«*©«ftW5n* [3KBHMFIB 3.85 



(5) 
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3,8 3 7, |q|^4 .0 0 8, 2 0 9, [SJ^ 3.9 7 2,8 
5 9, $BMrffr%l .4 2 3,0 8 3, fui/-t^yf 

y*. • *7 • if • a-ff T-y F • X^-f y ••*7°7* 

'J ^7 (Proceedings of the National Academy o 
f Science of the United States of Ameri 
ca)^7 8#, S6 509-65 1 2H(1 9 8 1 ^)# 

m, 

[0 0 10] ±B£(I)IC«^T« R 3 T*^£tt£DS! 

D-757»(flk D-Leu, He, Nle Val, Nva 
1, Abu, Phe, Phg, Ser, Thr, Met, Ala, Tr 
P , a-Aibu)&HAW5>tt, *ft&tt"<7'f-F£jS 

i~6<D7;l/*;l/g, UttWicii, 7?7k x 7 
ntf;K ^;i/ftH*W?.nSo 4oft ±!2iC (I) 
?Si£ttS^7?- FOWBx ^iSS§»{fc-^t^ ( I ) 
raSfti^^FfcRWCffiJBLS*. ±I5SC(I)T 20 

g^ns^y^WFo^rR'mris, -iwryiv • — 

R 3 #D— Leu, R 4 tfLeu, R 5 tf NH C H 2 - C HsT 
fcS"WFj?M?3:lA\> {fi©LH-RH77n^tl, 
Ttt, -f77byy: (pyro)Glu-His-Trp-Ser-Tyr-D-Al 
a(2-t7^1/)-Leu-Arg-Pro-Gly-NH2, d-tl>V>: (py 
ro)Glu-His-Trp-Ser-Tyr-D-Ser (t-Bu) Leu-Arg-Pro--fe 5 
jrj;W*y>\ tXhby^: (pyro)Glu-His-Trp-Ser-Ty 
r- -D-His] -Leu-Arg-Pro-NH-Cz Hs * 

[0 0 1 1] axfc, Cft&0ffifc±K^:^KJR{b&ttl so 
tLTtt, LH-RHJSSi*9(*B ! K*r3t4 1 0 8 6, 
2 1 9*y, m$&4, 1 2 4,5 7 7*§, |§liS4 ,2 5 3,9 
9 7*f, nM4 . 3 1 7 . 8 1 5^#SD*W6nS. 

09*fcf, N-(2 S-fh7/W KU7D 
U;l/)Gly-3-(2— f7f-;V)-D-77-;l/- (4 
-^DD)- D- Phe- 3 - (3 -tfy ->";!/) -D- A la 
-L-Ser-N-p<f-;l/-L-Tyr-(N-c--af-- 
- D - L ys- L - L eu- (N - e —f V ~fu tf )V) - 
L-Lys-L-Pro-D-Ala-NH zWtffinS 



[0 0 12] SStC, ±f5^y^F^fb-^tL,TtiG 
P I I b/ 1 1 I aJSnfeS, 0Ut£G P I I b/ I I I a 

ttttttffl **rr 5 smh 7> f w* > our y y (barbou 

rin)), SStHiArg-Gly-AspEyiJ^WrS^^f 1 
F, 0R{£ Arg-Gly-Asp-Ser, (Arg-Gly-A 
sp— Ser) -r b , G ly— Arg— G ly— Asp— Ser 
-Pro, ->^D-S.S-|Ac-Cys(N a -^^;l/)Ar 
g-Gly-D-Asn-^xS/^=;/]-NHz (SK&F 
-1 0 6 7 6 0), S^tilG P I I b/ I I I aJ&nfftB 
fcHtt©iStt*W-tS{fc£ttk WAfcf(S)-4-[(4- 

T5->V^W^;i/)^y->;i/]-3-^ h*y-*;l/# 
x;P7 ^;l/- 2 V ->">- 1 -gf-K, 4 - 

(4 -rssv^yvw ;vyy y;W - 2 -**v tr^ 
^yy-i ,3-2SHi-*»!a, 2-s-(n-r*/i/ 

x;P*-;i/7 5/)-3-[4-(N-kf^y y'y- 4 - 
-f )V) Tf-i^^-i/ 7 x-;!/] - /a if yffi- H C 1 (M 

K-3 8 3), L-Tyr-N-(79 L ;l/7.;l'*x;l/)-0 
-[4-(4-fc?^yi/x;l/)7*?7l/]*-7/vi' Fp^p^ 
^F (L-700462) , lfyl/(4-[[4-(75y 
-f = 7 7 =f-)V) 7 x 7 5 7 ] - 1 , 4 - y***y 7^ 

)P]757- K tS*C-'5 B"4~8' 

4) , [ 1 -[N-(p-75yV7x-;l/)-L-Tyr]- 
(Ro-4 4-9 8 8 3) , +rf 
^y-y^[D-2-75/7^U;i/-N-2-^f-;P- 
L-Arg-Gly-L-Asp-3-7$7*?7]/-£S§ 
K]^^yx;L'7*ygE« (DMP 7 2 8) itZffWf 
6ttS<, SSKK^^F^ft^fcLTW:, (S)-4 

-(4-?7-->7<y^;i/7 = y)7W-3- 
[3-(4-y7--y/^yV'r;i/75y)j7a 

v y*y- 1 -pg?is&iS, ( s > - 4 - ( 4 
-7 5 yV^y Wfl/7 5 7) 7-tr^;i/- 3 - [ 3 - ( 4 
—75. VSiy W;l/7 57) 7n tf ;b] - 2 -#*V tf 

^7-yy- 1 -swstsisffiAWsns. ££tc 
±f£-W K3Sfc£* t LTtt, GUtf-r yx y y, V 
vhx^^y, whx^^ySI^T'feoT, 

S (ID : 
[00 13] 
[{t3] 



H — L — Ala — Y — L — Cys — L — Lys — Z — L — Phe — L — Phe — D — Trp — L — Lys — L — 



Thr — L — Phe — I— Thr— L — Ser — L — Cys — OH (II) 



[00 1 4] YliD-Ala, D-SerS^ctiD 

-Val, ZttAsnSfcttAla^-TjT^tlS^y^ 
•ft F*fctt*ft&®« OKB49ffrS4 ,0 8 7,3 90 
^, (11^4 ,0 9 3,5 7 4^, ,100,1 17 

^, [b|^4 .2 5 3.9 9 8^#BS)], fiKft^Uty, 7 

n7^fy ©JS i K®|iJ^;i/ ; ey(ACTH), 

»w h»»*;i/*v(MS H), ¥tt**;i^&y»ai*/u 

^y(TRH), 43«ktf*©IH«*T*oT» 09 



^.{f^ (111) 
[0 0 15] 
(ft 4] 

X'-CONH— CHCON' 



CH 2 
I 

y 



C0NHR 



50 
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cooi 6] is*, x'ti4, 5£tM6gmmmm 

(Ms y-7f07^hy-y-*;!/fc;K L-tfa 
L-N- (2-**ytMys>:/--6— f 
7l/-*;l/#x;l/) ) £, Y , l4-f3^y-;l/-4— f)U 
$ifc«: 4 -t FD+'>7i-M, Z "HC H2*fctt S 

.-8 7fr*)im («, *^;1/, x^;K yokf/l/) £, 

»%7*t ] ft £ {b6*£ fc 14 *ft 6 <Dtt (ttflfflS 5 
0 - 1 2 1 2 7 3*1, KM 5 2- 1 1 6 4 6 5 
#&)], ¥«MW»*>«y(TSH), ««R«*>« 
>(LH), MGBMftM/*:/(F SH), IPPttBUvl'* 
y (PTH) , fOilftffeoT, a (VIII) : 
R 1 ' ' — Val — Ser-Glu— Leu— R 2 ' '-His-Asn-R 
3 "-R 4,, -R 5,, -His-Leu-Asn-Ser-R 6 "- 
R^'-Arg-R^'-Glu-R^'-Leu-R 10 "-R 
u ._Ri2 "-Leu-Gln-Asp-Val-His-Asn- 
R 13 " [S^ 3 , R 1 ' 'l4Ser$fct4Alb, R 2 "«Met$ 
fctt^«aa©B»ttr5y»(^ Leu, Val, Trp), 
R 3 "&Leu, Ser, LysS;fc«45$ftK7'S T 
"fr, T r'p~ P he)7~R< "" {4 G ly §T7c « D-7* = TUT" ' " 
(flfl, D-Gly, D-A la), R 5 1 ' t4 Lys^fet4 Leu, 
I 1 



R 6 ' 'ttMet*fctt^«SS©»Stt7 5yB(W, Leu, 
Val, Trp), R 7 "t4C lu$7 v ctiifig147'$ /I 
Lys, Arg), R 8 "ttValtftttttfittT'Syi 
Lys, Arg), R 9 ' 'teTrpSfcti 2 -( 1 , 3 -Vf-X^ 
y-2-'T;l/)Trp. R 10 "H:Arg*fcttHJs, R" " 
«Lys£fct4His, R ,2, U4Lys, G ln£ fete Leu, R 
13 '•«Phe$fcl4Phe-NH2£;rf]T«£ft;S.^7^ 
K*fctt*ft6©« fl$BB¥5-3 2 6 9 6*, Rg4 
-2 4 7 0 3 4*1, 3-Dy/<Wfr^BBS5 1 06 6 2 
10 *K H£4 7 7 8 8 59, n% 5 3 9 4 9 1 *f&$8# 
JS) , fchS!PTH©N*«l (l->3 4ffi) V>*-f=f-Y 
y?>f*yh (hPTH(l->3 4)WW)(5J— 
a— h b^T-CG.W.Tregear) £>, iyF^'J/D i/— 
(Endocrinology) . 9 3 1349-1353(197 

3)), ^y?V-yy, ^y/i/i'yiiftiM, rxt 

6 7 6-6 9 1 1(1 9 7 8))#M], ttishis^ * 

T&oT, S (IV) : 
20 [0 0 17] 



Cys^er-AscW-eu^r-Thr-X'-Val-Leu^ly-Lys-Uu-Ser-Gln-Glu-Leij- 
His^ys^eu^lrv-Thr-Tyr-Prc^ro^Thr-Asp-VaMSIy-^la-Gly-Ttir-Pro 



(IV) 



[0 0 18] X"«2-7'3/X^U>K]T* 
2ft3 fc#ft$ fttt*©«|[iyK * U / D (Endocr 
inology) 1 9 9 2 , 1 3 1/6 (2 88 5-2 89 
0) ], $W*=fy, tfXr-Uy, ■fei'l/^V, Ay* 



30 



CG), xv^r'JX xy4r7ry>RaM*T«o 

T, «AtfS (V) : 
[00 19] 

Mb 6] 




<V) 



I 



[0 0 2 0] [S*, R 1,, 'iR 3 '"l47j<^$^ti^ 
&ifre>6©7;i/*;i/g (00, ^^;K x^;k ^atf 40 
;k , R 2,,, l47j<fSi$K:t4D-a-7$/g? 

(W, D — A la, D-Ile), R 4, "«^*fc«iK^ 
R l fr£> 8©B&£ftT^Tt>J:^B§JWffii7 

(#J, 7-t^l/, 7°Dt?^-x;K 7^U;l/) «r^f]T 
*Sft*^7fT3tott*ft6©*(*lffl«Pl«B4 . 2 7 

PGlu-X-'-Lys-Ser-Gln-Y' 



7 , 3 9 4*f, 3-ay/<WfftaiB4aBJB3 1 5 6 7§ 

4tfB#SH)K iyw^x +3^h;i/7-<y, ^y 
*-7xny(a3J, US, yS), -Yy^-D-i'+y 
( i , ii, iii, vi, x i%£), *7b -yy, -9- 

-Ct^x^y, ^tx^'jy KSI^14@?(T 
HF), **MSra?(FTS)fcJ:tf*©«Wf*T*o 
T, WAtfSS (VI) : 
"-Z" , -Ser-Asn-OH (VI) 



IS*, X" , ttL-$rcl4D-Ala, Y ' ' 'io<fctf Z ' ' ' 
t*£«Gly$7 v c«|£iil&3fre>9<DD-75/& (ffk 
D — G ly, D — A la, D-Leu) fcjjVf ]T*^?ft5^ 



so 



7*K*fctt*ft&©tt(3KBWlFili4 ,2 2 9.4 3 8 
*#!$)), J3J:i;*Ofl!!OIMIH?[«l, W>yai 



(7) 



fflHPF8- 3 5 1 3 2 1 
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W, \ 2 5#, £51 0^, 8 3 5-8 4 3H(1 9 8 
3^))K ®J&t5EH?(TNF), =mx-§§S£E?(C 
S F)> WJX 7V//V7-iX tfA^X da 
^□fv->x •brt/U-i'x y^r-i^xx ^u*-f 
~tf, TTjvzx-t- Hf, *y*w-fx •y-rx^xx 
p. tt&gfts?. «!g@H?<D!gv i i i a?, a 

IXB?> ifilMJV^-A, #y5*~XVB> n'J7.f- 
X i-7 5->->'>, /S^F^X *X>^-&d8!l8H 
K 0£3tt3F8 2 3 2 0 8 2^), fftt&jgttffl* 

wff-v (g i p) < /w^r^vf^xf 10 

"771' • <K 'J ^"f^ F [vasoactive intestinal polypep 
tide(VIP)], 7V-FW F — f^^^K • 
— X • 77^? — [platelet-derived growth factor(P 
DCF)], (SS^^yMB? (GRF, VVF^'J 
-V) , #-y • t;i/7 r->*i^f -f 7^ • ^of 

[bone morphagenetic protein(BM P) ]^ _bJE£fi£ilS? 
(EGF), xyxatfx^xaH^tfy^T^Ftf* 
(fe-ttSo SfcxyFty^lStfBMtTNfcoT, m?Ll£ 
^D-[D-a-7X^;l/f;l/-3-[ (4-7x-;l/ 
tf^^V- 1 — *;l/Jpx;l/]-L-7''5'x;l/- 20 

'i - o - rx/w^vi/- d - 2 - cz-f-x-xvpr^y " 

i/fr-L-u<{is)l-D-}-y?h7-<fr)-i-bVy 

[00 2 1] ±eStSHMli:l/Tttx ^JAff^X*^ 
->X v^Av'X *^>F ; ?l'->X 'Jtf Kv^i/ 

-xy^f->X HrhW^'JX F- 

7vtfv/yx tr^^yx fM-yyx 30 

■b77Dfy, t7rD'J-» 1iy*=f-7L^ -fc7* 
**>?X t7XD->*X ir7y.y^>A, 

-;K t7ry"'Jx -fe7*£*xz^ ty*^?)/ 

X ty^/^L^ fxtT-fi' 

So 

[0022] ±iaaiBaijt ltb, 2 -[ ( 1 

_R. 2RJ-2-(2,4-yWD7xz;l/)-2-t 
FP*'>- 1 -*?7l/-3- (1 JH-1 ,2,4-hV)7 
y-;l/- 1 y > Dtf;l/]-4-[4-(2,2,3.3 40 
-r h77;l/*ayDtf;l/)7i^]-3(2 H.,4H)-1, 
2 , 4 - F 'J 7V*a X&ifAWSftS. ±IB$OTHil 

[0 0 2 3] ±§E£xHIl/J'«£ LT«, GRfciU f-^D 
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x *yFu*-b-K t^/v^s/vd, -ti'fv 
'f-yyc, KS&trxT^x^x wifv^'jxfy, 

x£^x v-F-»77fcr/->F\ 7Wn^7y;K 

f h7tKD7'J;l'-5-7;l'tO')7y;K ^bX^ 

x tfy/t-^ uvfty iws=y*-;k ^x* 
t^x 7->7+yy yy^/i/y^x #y 1 :c, # 

yA:U, 3t?y I C LCfcHftW&ftSo 
[0 0 2 4] ±|B©IB»x iB&fflfcl/Ttt, 

tf-u-y^i^w-hy^ x;i/tfyx 7;i/7xtAt 

tF'J7A, «^n7xt»*th'J9^ ^yF^ 
i/Xf Fy»7A, ffig^l/fc:*, fflgK^X 
i/fti/7ry-;k #*-xe>i/7*x8:HtfWefi. 

x ffii?* f;n7 x f y x mm; x * if x y y» 
3f-Tx 'jyi-7tFP3f^y ffig?7D^vv^ 
F\ M^n7x->7y-;k Jfi^tfa^y^SX * 

p^7Xfy ifigr/o r-*n-;k aawv/afi/ 
wens. ±iaw»»ji:LTttx mx-istmtuji,-/ 

tf?Wr -fu TWP^-T^XTTy 7 -7X SS 
&7FDfc?X *ftP«^7l/X3*v5yftH3bWe.n 

5o ±E»3d!»Wi:bTtt, **x*/i/*y&7 , y->v 
tfsn^o 

[0 0 2 5] ±MinXh,frhjffl£ LTli, 01J*{£7xx 
F -f X7" F U 7 xWy=K, 7-b^y f '75F7- 

5o ±!2* ! S&«S'Jt LTtt, «*tf^ F ^o7d$ F\ 

Sitxf-yys^Awe-ns, ±!Bin;7 0gijfcLT 
a, fiajx-tf-rs^^sx ^n57^5x j**;?* 
yx sst7x*;^y4H!!iW5ns c ±ffiM7u 
;b^-giJi:bTti, «Aif8li;7xytF75y, v 
UYyl^D;V7x-75X IS^hy^U^SX % 
g!/F->'7->*X ffi»^U5!/-;K t£Sf->*7x^;l/e 
7'JX (BSt^ F4->7x7-S>SifAW?»nSo ± 
IE3jM>»J t LT tt, Mx. IS b 5 yx; <f ^-+y A X7 r 
r*7^n-;K 75/7-^VX fiKx^l^7y 

7xhP-;K ifiK^-x7uyD-;i/*if*W?.n 

[0026] ±ieniis&;sgsiJi: lt«, WAtarttaw-* 
->7xFyx 'm.vh^rvL^ ffl»F5 % /yx ^ 

+y^x^X BSH^*yfc£*W5tt-5o ±c» 
ffiftlBWtUTtt, tKR^+^^Fx^ArnSF^ 
^yh'Jx7A, «ffll^*5;I/T5X-ttllx*9^ 

txii^ «Atf y y 5 -7yyt f y 7 a, 9 v tf-f 

-f b\ lfigg7xX7*;l/=X tt*77*;U2X ^ F 



(8) 



WBB¥8- 15 13 2 1 



13 



14 



7 *j\>s.yitztfmif ztiZo nmfcitmt lth. 

HAtf'vOJ yy- h y )ivlt h y 
W6ti«. ±EitaMi:l/C»i, myaw 
X^y, hovex ^^5?*>3BiBbWIS^-hy* 

*;WWnA7M>IW-hy)^ 7F 
b/ * nA*/ 7 5 y Z y&S£ 

[0027] ±EJ«a«ffji: bra, mtf-j'y-r^ 

F, x*y7h-;k /W5/»'Jf/HW-HJW 10 
»**7V F-ytiy, y y»y- h y 7 A TV K-Vn 
m-t v y a, y yis^-trx h o-;k aaevHrx 

[0 0 2 8] ±IS#!RlR«l»Ji: MX. 

5t,ni4-7xy4^y7 , ?yi/7$yy¥-by- i , i - 20 

Xrn^F[-y-<xyX( Science) ^2 2 1 #, 719 
H(l 9 8 3^)#S8], 7^*'yy(3-o-y/^f^PJ 
£3 2 5.1 1 9 7vfn-;l,il# 

;k O-^dd 7-b ;l/7v^n-;l/fj 
if(3-n'y;mW3 5 7,06 1 f, H£3 5 
9.0 3 6*1, 11)^386,667^ (sjgg4 15,29 
4 ] a 2*W6n*. 30 

[0 0 2 9] £S?Stt»Ra:*fti#T?;feoTfc, *© 

©««tta**rt- mm. mm. mm. mmm 

¥x y ^©iggft7 5 / ittl ©ttT* o T J: K 

[0030] ±e**tt4s^fl«©ttaaa:, £s 
*ift«k»?s&5*v is^a^©*^^®*© 40 

iHfitLT, S-10.001 %£f>L9 0%(W/W), <t 

»3^L<tt^0.0 1 %£t^L8 0%(W/W), t#K 

»*L<{4^0.0 1 %£<^L7 0%(W/W)fr5i§fc? 

R 

I 



[0031] mm$km®&%.mmmtmL=?mc 

$1 Oftm, »SL<«^Jlnm*l/^t^l /imT££„ 
[0 0 3 2] *»HT»a^**$H ! a£«Kix 

©WfcLTti£{|;rt#j#3!i;LT, tfyKKUxxr/l/ 
(W, #U?Ut #y**y=i-;nk #y*xy|fc # 
yyyrfu, jKyjLRa^n^FyfcE), #y-o 

tt, #y7;i/*by**-*u-Kff!i, #yh>;^^b 

if), #y*;i/yx*-r>k #y*>uy*-#*-K 
*s ^ tt^ofls©* y * h (#y, # y x^ b y 
2;-5p*-K 5pyx^by7atfby*-^-Fa 
if), XV7S./mm> sKy-y-^y^V-L-^l/ 
*5ygL *y-L-75xy, ^y-y_^^;v_L 
-**;b25yffi&£), k7;l/ayKxxr;l'*if!b^ 

a^ttfcLT, tfyx^by, #w*i7j"J*t, 7 
y;vgr£ * # 7-^y jmt vnm&fos y 7*57 

& f*Xh7>Xf7l/-h, xf-;l/-b;l/n-x, 7 
-b^;l/-b;l/D-x, x h n-tr;l/a-x, ifckv b-fy$ 

$fc*©&Tfc<kV\, 

[0 0 3 3] Ctl&Cift^Pa^©*?, ftfc, j$» 

*fi*¥L8? • ^'J =i-;UK«B^ (P L G A) 

P L G A*»6»»bfc*»ttffl^f fflWJt© PLGAIt 

^-rsfij^ ( w /w%) Tse^n, -»»c % st$^ 

tt»rt«#SW) 1 ¥HT' 1 0 %W±, L < 14, JKT 
*fc«S5rtS#^© 3 *^KT- 8 0 %W±T^S 0 K£ 
*rt»)814«^?a-&t){i»$ L < tt# y xxr 

(VII) 
[ft 7] 



HOCHCOOH 



S t: Fu*->*/l/JpyKAWS LTW6 
ns. ±^5&P, RT/r,*nS7;l/^;l'Si:LTti, «9 
Atf(«ilH» l *»6 8©ill8feS^{i»S«©7;l/^l/S 



50 



(VII) 

-\7f;k **^/Mf)««»*U^ cn6©*T, g5 
IgiS l 3©aai*at^tt»S«07;l/*;l/S*M»»c 



(9) 



im^s- 15 13 2 1 
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[0 0 3 4] ±etFn*->a;l/#:>*©#*U*& 

mtLTit, m?Lis^'j=t-)m. ilk, kfd+s« 

m («U 2-kKn+S/BSO , 2--tKa*->$m 
y3-;Uj&, ?LK 2-tFD+i/l«, 2 -UFO* 
t^T, D-ft, L-(*t3<kt>*D, L-(*^#ffi-ri.fe© 

fc, Att • 3-;m#*£**fcttfc Fa* 

■BBW6 T -2 8 '5-2T '9SmKRmM% < 

[0 0 3 5] *«WKfiM*tlScn6©lfit»?«'&* 
©Jp^fl^Stig) 2 0 00^L$58 0 0 00 0Ofe© 
«b<, iW$L<li^5000^L|5)200 
0 0 0©«Bfr ±EO»»?fi^«i: L 

T?LK • y y 3 -;l/S?ftS-&fe^ffl t^«l§£, fLM/V 
y3-;i/K©^;W±«#£L<te^i oo/o^L2 

5/7 5, iSSfSLOiiftl 0 0/0&l^L5 0/5 
OT'^So J« • y 'J 3-AWffl6*OM¥^ 
*tt#*L<tt»5O0Oft^L»30 000, 
$L<ttS55 000fr&20 00 OT*&5 0 ±f2©i«# 
LTk: Fd*->8« • 9V 3-;l*#«£* 
k (ffl, 2-H F a*->B» • ? y 3-;H»*S£») £ 
ffl^S^ fcFa*'>«»/yy3-;W»o*/Httt 
L < 1 00/0&t^L2 5/7 5, <k9$?£L 
<li$-)l 00/0&^L50/50T&5o 4fK, 2- 
k Fn*5/B»/f 'J 3->l/li©*;W£»4#* L< «» 

6 0/4 04^1^3 0/7 01^5. fc Fn+S'BK 

• **y 3-;i/8«i^©liTO?itt!!ff L < a 

^5000^1^2 5000, <kt)»SL<tiiS?;)5 0 
0 OfrC. 2 0 0 0 0T'fe5 o ±f2ig#?fi^£ LTSS 

i? . ? y 3 -;i/Kfts-&^=&ffl i/ > « B§ig/y y ^ 

-/I/»©*;l/ttttff$L<ttfil 0 0/0&l^L2 5/ 

7 5T'fe5o 

[0 0 3 6] ±BK# : F«£tti: LT«Atf#yJUI 
(A)tyj3-;l/g!. 2-kFo*>'KK«tt^l(B) 
fc©«fc»*fl!^*»£» (A)/(B)Tm>£*l5zl3- 
J±tf$l 0/9 0*^9 0/1 0(BSi±)O8SH-e^ 
ffl2ft5<, »$L<fii^2 5/7 5*>P>^7 5/2 5 
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5O0 0frkiS$3 0O0O©&©tf$?£U\ tilti® 
6 0 0 0^15 2 0 0 0 OOtCAWSLl 1 . 
[00 3 7] ftfc, ^^fflfficfcttS^ffifcte, #y 

h^77-f-(G P C)TM£L;fc#yxf-UV&g©a 
^S*^?. S»£«\ GPC*7i»KF 80 4 LX2 

fc. M^^?a^J©^»S!(ttttSffl¥^^?ffi/lil¥ 

10 m?mt trss^ti, -»c i ai> u 3 . 5 , w* 
l<«i .5*^L2.5T*S5o cn&rtaya^w© 

ft©»taoas43j:i«flm*2»cj:oTtt**), mar 

£Hffitt1Mfc»LTfi0.2ft^Ll 00 00«(M 
it), #SL<ttfilfcV>Ll 00 0«(B«tt)©«* 
v^Da^l/afflfcLTJB^S©*^^. rfrffi*© 
*#?S£»©«fttt, $1 0 . 5 fcl^ L 9 0 % (W/ 
W), ?6fC»$L<tt*?)2ft^L6 0%(W/W)^e) 

20 [00 3 8] v-Y^D^^-b^S (07^14^ 

Tfe^o ^Stt^StLT, 09*. tf, L-7;l/*-X 
N-^W**5X L-'J ->V©ck?&ffigtt7 = 

->W*ii5y«|(F*U\ ifllBSfcLT, 0U 
tf, t£* = :/E, *saiiSIBB(5yy*-;MB). 

xtd-;k y >Bfis8?aw&ns. Hkttmem 

30 £^L2 0%(W/W), fttmmo. 1 %£t^L5 
%(W/W), it)j6F*b<tti^0. 1 %&l^L3%(W/ 

l»fi«, SftO.O 1 %*V^U3 0%(W/W), »*t< 
tt$>10. 1 %H^ls2 0%(W/W), 0*f?^ L < t*J^ 
0.2%&^L1 0%(W/W)TfeS o 
[0 0 3 9] *»^ti:*5l/>T«, 7Kffi(c@jtE«§iJ«r 

;l/3-;l/^, 7j<jgtt©««& (ffiJ, MWK) , zk»tt© 

7K, 7jcjgtt©^y^F, ^>7^gfe5^{i^-n?.© 
;i/3-;i/5i, 7j<ig14©^^, 7kigtt©#f|li, 

50 ^SLt 1 ', 
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[0 0 4 0] ±S*»tt0*«ttfcLTIix Mz-imit 

mttDV^Lm<D7)iti y ±m&mmki&, y ygg- 
mtiu^L, vymkm-fivvi*. yy&#y* 

a, yy&§7- hy*Ais©7/i^y&jsyyi9ggi£i' 10 

[00 4 1] ±!2*^14©^lffi7;l/r:-;b^i:LT«, 

y"y -t y y§orffi7;i/a-;H®, 77t*h- 

#*U\ ±E#8tt©HBI7;l/:3-,;t/«i:LTtt, #J 
*ff* *y-;k x*y-;k -<yy , Dtf;l/7';Ua-;l/ 
**W&tt*. ctt&©S5x$ry-/l/jWSU\i 

- y cf- xr y Jp-x y #-xw©EK?r ~ 

m* 7*K9«» SUs tf^yh-x, vyy-x> y;l/ 
sfS-X, yn-x^Aj^H^W^n 
S. cn6©d-5rt£eS*W*U\, ±E*8tt©- 
8Sfclyrtt, MAtfSSm, tnW-x, a-hU 
Mn-X, ->aJ|4HAW6nS. ens©-? 

[0 0 4 2] ±B*»tt©aMJ dUt LTIi, 0J*Jf 

xte©e9«na:K*W6n*. cn^to^zw 30 

#*U\ ±E*8tt©£«U:l/Ttt, «9Atf-fe;I/D 
-x, ry/y, yyn-yyi?£oy;i/*y^ -?y?- 
5fW*W?otMI 7;i/^yi?ovy?Dt 
yj^ -r^ux wsy#©y;i/y#y£t 4^y^© 
N-7tfWU3t = yl^M, -r* , 77©*->5' 
y§©+y^y£^ vyty ^i/n^ytx 
hvyty t7^pyi, ayKD-cfvaa, *\/< 
yy||©-y^7 1 D^;l/*y«7a:ifAW5»tl5o ctt& 
©•^y^i/fcy^ y*^ro^;i/£ygi7bWSU\ ± 

E*»tt©*«8L -mm, *y^»i3«ktf^»n©« « 

*>*nygt *7^7Dyi4MW^n*, 
[0 0 4 3] ±ffi7j<!gtt©^g!S7 v ct±^©^i: LT 

if&tis. ±fB7j<^tt©7 = y^i:LTa, mx.ti?v 
yy, 77-y /<uy ny-yy, ^vn^rs/x y 

hu^xy, yoyy, cKD+y/Dyy •yxfi' 
x ^^*-v*o+ttT5y*. rx/^^yifi, y* so 




WM¥ 8-151321 
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/i/*s>i»s©wtr5y», y->*y. 7;i/*-y t 
x^y*y^©ffistt7 = y^*w?»na 0 ^fccn 
5©*»tt7 5 /»©»(«, Ufc tot 

y^y»£5Wi*ft£©^f*tL-m. WAtfa-tf 
yy, ywjy. yn7 5y< r^ysy. 
y, y°D^5y, txhy%H*W5»na 0 

[00 4 4] S9ENBtta#8rtM£ffl Lit, 1 fflJ-X 

^7kffl+T'©jijsti, sMss^w^ytt^ft© 

$0. 0 0 1 L 6 0%(W/W)T\ $?£L 

<liS^)0.0 1^L4 0%(W/W) > «fc»)$F3:L<« 
^0.0 54^L3 0%(W/W)T'fe5„ Sfc, gjgff 

Pgs&JAVtfytt&S©^ ±IE©iSg££f*©i'* 
[0 0 4 5] *S!^©^yyp*y-b;Ui, WAtfttT 

(c^-r s /o/w§i7i<4"itjSSfc j: y gjg-r* ctm 
^^r^B^gffisaflaH«it* - »»?sgw© ~ 

*TOttttWtft«Klc*MB&'& S&nfc#tt»*«fc 
<ffi£LTs/oSSLft*J*l#S. &Affc**, £SiStt 

$ L < ttS&lf Tkig^ 6 it^^jSffis «SI^<iS© J; 9 

0/tm, t<«^)lnnift^L^ 1 /tmT£5o ^S?S 
tt*a3B««fi?ttTX¥T* S S£I4*©S S ffifflf a 

££wetzt>\ jfdTa^s^ttiK* (en, y'x-yh 

«Atf^>ny>ftl«{b!kiR|((W, yyan^^y, y 
dd*;1/A, i/^uD^y, ynax^y, -yya 
nx^ry, M;yapx*y, mmitmmm). xx-f 
;VSK«, »»x^;Mp), x~r/l/g|(0!k x^^x- 

35SSlKtekjBSi(«. ^y^y, h/ny 
yn^^Sffl^featni^-tfyffi^ 



W8-] 5 13 2 1 
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